METHOD FOR INCREASING STRUCTURAL STRENGTH OF SPOKES 
OF A BICYCLE OR A MOTORCYCLE 



BACKGROUND OF THE INVENTION 

The present invention is related to a method for increasing structural 
strength of spokes, and more particularly to a processing method which can 
increase the shear strength of the neck section and bending section of the spoke 
and increase the cross-sectional area thereof. 

Taiwanese Patent Publication Nos. 261953, 317821, 385284, 398423, 
4485851, 516517 and 511588 disclose structures for connecting the hub with 
the spokes of a wheel of a bicycle or a motorcycle. The above Patents provide 
measures for more conveniently assembling and disassembling the spokes. 
However, it is not considered that the spokes may be broken due to insufficient 
structural strength. 

The spokes are mostly made of metal wire material such as carbon steel, 
stainless steel, titanium, alloy, etc. The selected wire material has good 
resilience and tensile strength. However, the shear strength of the metal is only 
about half the tensile strength. This is the major reason why the spoke always 
breaks first at the neck section. In a tension test of the spoke, the same result is 
obtained, that is, the neck section of the spoke is shorn ( as shown in Fig. 1, 
wherein point B bears greatest shearing force ). 

To a wheel, in case one single spoke is broken, the other spokes will 
suffer uneven force and successively break. This will lead to danger to a rider. 



Many trials have been made by manufacturers to reform the spoke 
structures ( as Table 1 ). Mainly, the diameter of the wire is enlarged ( or 
partially enlarged ). This is effective. However, the consumption of material is 
increased and the weight of the product is increased. Therefore, this measure is 
not widely used. With respect to the spoke with partially enlarged diameter 
( such as double butted spoke and swaged spoke ), the larger diameter wire is 
ground or swaged to partially reduce the diameter. The processing cost is high 
and the product still has considerable weight. In other words, it seems that it is 
impossible to satisfy all the requirements for low cost, light weight and high 
strength. 

SUMMARY OF THE INVENTION 

It is therefore a primary object of the present invention to provide a 
method for increasing structural strength of spokes of a bicycle or a motorcycle. 
The spoke is many times compressed to locally increase the density of the 
crystal lattice of the metal material and enhance the strength thereof so as to 
harden the bending section of the spoke and increase the shear strength thereof. 
Also, the diameter of the spoke is increased due to compression in accordance 
with the principle that shear load ( kgf ) = shear strength ( kgf/mm ) x 
cross-sectional area ( mm 2 ). When the shear load of the spoke ^ tensile 
strength of the wire material, the strength of the spoke will reach the maximum 
value ( equal to the tensile strength of the wire material ). That is, the neck 
section of the spoke is not shorn off, but the spoke main body is normally 
pulled off. 

The present invention can be best understood through the following 
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description and accompanying drawings wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 shows the breakage of a conventional spoke; 

Fig. 2 shows the structure of the spoke made by the method of the 
present invention; 

Fig. 3 is a curve diagram of the shearing force versus the number of 
times of compression of the spoke of the present invention; and 

Fig. 4 shows that the spoke is gradually compressed and formed by the 
method of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The method for increasing structural strength of spokes of a bicycle or a 
motorcycle of the present invention adopts a mechanically processing measure 
for increasing the structural strength of the neck section 3 and bending section 
2 of the spoke 1 . The spoke processed by the method of the present invention is 
described in comparison with the conventional spoke as follows: 

A spoke main body 1 made of stainless steel SS 304 by means of 
conventional technique is exemplified. The shearing strength is about 60 
kgffmm and the tensile strength is about 110 kgf/mm . Therefore, in the case 
that the diameter of the spoke is 2.0mm, then: 

1 . The maximum tension force which the spoke material can bear is: 
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110 kgf/mm 2 x [(2.0/2) 2 x n ] mm 2 = 345kgf 



2. The maximum shearing force which the spoke can bear is: ( Actually, 
the spoke is not normally shorn off. The cross-section is about 
4.5-5.0. ) 

60 kgf/mm 2 x [4.5-5.0] mm 2 = 270~300kgf 

It can be known from the above result that the tension force of the spoke 
can be up to 340kg. However, in fact, the spoke will break at about 280kg. 

The spoke wire is three times compressed to naturally enlarge the 
diameter of the neck section 3 of the spoke main body 1 and a thickened 
section is formed at the bending section 2 as shown in Fig. 2. The original wire 
diameter cp B ( cp 2.0 ) of the spoke main body 1 will be changed into cp A 
( q>23 ). The ratio is about 1.15 increased. After such processed, the tensile 
strength and shear strength of this section are both increased. Accordingly, 
almost without increasing the amount of the material, the structural strength of 
the spoke is increased. 

The processed spoke is tested as shown in Table 2 made by Taiwan 
Technology Co., Ltd. 

It can be known from Table 2 that during the three times of compression, 
the diameter of the spoke is changed as shown in Fig. 3. The result is as shown 
in Fig. 4. The final result of the spoke is as follows: 
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The actual shearing load is enhanced: 

(267-190 )/190 = 40.5% 

The actual cross-sectional area is enhanced: 

tt[( 2.264 ) 2 -(1.98) 2 ]/4 

= 303% 

n (1.98) 2 /4 

The actual shearing strength is enhanced: 

(66.6-61.3 )/ 61.3 = 8.65% 

The final product is tested with respect to tensile strength. The breaking 
place is at the spoke main body. The strength is 345kgf. ( The bending section 
is unbroken. ) 

It can be known from the above that the conventional spoke can be 
processed by means of the method of the present invention to achieve a spoke 
structure made of least material, while having highest strength. Therefore, the 
structural strength of the spoke is increased. 

The present invention adopts a mechanically processing measure in 
which spoke 1 is many times compressed so that the diameter of specific 
sections of the spoke 1, such as the bending section 2 and the neck section 3, 
are naturally increased almost without changing the amount of the used 
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material. At the same time, the tensile strength and shearing strength of the 
bending section 2 and the neck section 3 are increased. 

The above embodiments are only used to illustrate the present invention, 
not intended to limit the scope thereof. Many modifications of the above 
embodiments can be made without departing from the spirit of the present 
invention. 



6 



